Introduction
Appreciation of the role and effects of crystals in arthropathy is advancing and changing rapidly. Three substances-namely, sodium biurate, calcium pyrophosphate dihydrate, and hydroxyapatite-are recognised to have acute and/or chronic radiological articular manifestations.
I will describe the pure radiological features of each of these crystal associated arthritides but it is essential to appreciate that they may occur in any combination or they may coexist with another arthropathy such as rheumatoid disease. The effect of each on the other has not been fully assessed, although a modifying influence of pyrophosphate arthritis on rheumatoid disease has been seen.'
Gout
The principal radiological features of gout are due to the presence of tophi in or around bone. As chemotherapy is designed to prevent the formation of such tophi many patients with gout have either no abnormal appearances at radiology or entirely non-specific features. The osteoarthritis. There are, however, major differences. Pyrophosphate arthropathy affects more unusual sites, particularly the radiocarpal, metacarpophalangeal, trapezioscaphoid, elbow, and the glenohumeral joints. The distribution within individual joints is also different-for example, the patellofemoral joint of the knee is predominantly affected (Fig. 6) (Fig. 8) .
The relationship between pyrophosphate arthropathy and degenerative joint disease is ill understood, but it is clear that chondrocalcinosis occurs more often in previously traumatised joints as, for example, after meniscectomy," and that the degree of associated pyrophosphate arthropathy in these patients is worse in those patients who have evidence of osteoarthritis elsewhere-for example, in the terminal interphalangeal joints of the hands."3
Calcium hydroxyapatite deposition disorders EXTRA-ARTICU LAR
The presence of foci of calcification related to the shoulder joint is well recognised and although the supraspinatus tendon (Fig. 9) is by far the commonest affected numerous other foci are now acknowledged. These include the wrists (flexor carpi ulnaris, less commonly flexor carpi radialis and extensor carpi ulnaris); adjacent to the metacarpophalangeal joints of the fingers and the metatarsophalangeal joints of the feet, especially the great toe (Fig. 10) ; the elbow, particularly the common flexor and extensor insertions; and at the hip joint, particularly the gluteal insertions into the greater trochanter.
Recently, involvement of the longus colli with prepharyngeal soft tissue swelling has also been recognised. The bursa may be affected on occasions, and this calcification may not be seen in radiographs.
The condition is usually detected in a single joint, but when multiple joints are affected the (Fig. 1 1) (the 'Milwaukee shoulder').16
In this condition there is considerable synovial swelling with gross excavation and attrition of bone, particularly the acromium, the lateral end of the clavicle, the corocoid, and, latterly, the glenoid fossa. These appearances, when pronounced, are probably characteristic and entertain no serious differential diagnosis; they are usually bilaterally symmetrical. It is becoming clear that these patients also have destructive arthritis of other joints, particularly the knee (Fig. 12) , and that hydroxyapatite deposition disease needs to be considered in the presence of severe Charcot-like knee and shoulder joints. Hydroxyapatite Fig. 12 Left knee ofsame patient as Fig. 11 . Extensive sclerosis and attrition of bone in lateral compartment suggests an atypical osteoarthritis. There is possiblv chondrocalcinosis (arrow). Hydroxyapatite crystals were isolated from jointfluid.
